Performing rapid HIV testing in nontraditional clinical settings such as dental clinics is a potential method for targeting high-risk individuals who may not otherwise access health care settings that offer HIV testing. In March 2008, Harlem Hospital Center, located in New York City, launched a counselor-based rapid HIV testing initiative in its on-site dental clinic. A full-time, trained counselor consented and tested patients as they waited for their appointments. HIV screening was performed using a whole-blood, finger-stick rapid HIV test. Through this initiative, 3864 HIV tests were performed from March 1, 2008 to December 31, 2009, representing 3565 unique individuals and 97.6% of dental patients approached for testing. Of those tested, the mean age was 38.5 years, with 47.1% female, 75.5% black, and 20.6% Hispanic. Self-reported HIV risk behaviors included 73.5% with recent unprotected heterosexual intercourse, 4.6% with recent or past injection drug use, and 2.6% who identified as men who have sex with men. Nineteen previously undiagnosed individuals (0.53%) were confirmed HIV positive. Of these individuals, mean age was 38.3 years with males representing 84.2%. Fifteen newly diagnosed patients (78.9%) were linked to care. Of those linked to care, median initial CD4 cell count was 317 cells/mm 3 ; 6 of these individuals (40%) had CD4 cell counts below 200 cells/mm 3 . Our results demonstrate that a counselor-based rapid HIV testing program with linkage to specialized HIV care can be successfully integrated into the dental clinic setting.
Introduction

T
he Centers for Disease Control and Prevention's (CDC) revised HIV testing guidelines recommend voluntary HIV testing be considered part of routine care in all health care settings. 1 While dental clinics were not expressly mentioned in the CDC's recommendations, offering HIV screening in this setting represents a unique opportunity because high-risk individuals may seek care regularly from oral health providers while having minimal to no interaction with other health care settings. 2 Although the feasibility and acceptance of rapid HIV testing in dental clinics has been established, to our knowledge, no published data exists regarding the implementation and evaluation of a rapid HIV testing program in this setting. 3, 4 In March 2008, Harlem Hospital Center, a large, city hospital in New York City, launched a rapid HIV testing initiative at its on-site, outpatient dental clinic. The hospital serves Central Harlem, a predominantly low-income, African American community with an HIV/AIDS seroprevalence of 2.9%, the second highest in the city. 5 This report describes the results of this dental clinic-based rapid HIV testing initiative.
Methods
In 2006, in response to the CDC's revised recommendations, Health and Hospitals Corporation, the municipal hospital system for New York City, began a system-wide program to increase opportunities for HIV testing throughout its inpatient and outpatient sites. The rapid HIV testing program in Harlem Hospital's dental clinic grew out of this initiative. The dental clinic offers comprehensive dental services and is staffed by 10 faculty dentists, 18 dental residents, and a dental hygienist. The clinic treats a high volume of patients annually and accepts new walk-in patients on a daily basis.
The hospital's rapid HIV testing program assigned a fulltime, trained counselor to the dental clinic during weekdays. The counselor approached patients for testing as they waited for their dental appointments. Eligibility for HIV testing included being 13 years of age or older (consistent with the CDC's recommended starting age for HIV screening) and able to provide informed consent. 1 In a separate private area of the clinic, patients underwent pretest counseling during which the counselor obtained information about demographics and HIV risk factors. After obtaining written informed consent, as required by New York State law, a whole-blood, finger-stick rapid HIV test was performed (OraQuick Advance Rapid HIV-1/2 Antibody Test, OraSure Technologies, Bethlehem, PA). Results were obtained within 20 min on the same day as testing. All tested patients received post-test counseling, including risk reduction information, upon receipt of their results prior to leaving the dental clinic.
Patients testing preliminary positive were provided with extensive post-test counseling, asked to provide blood samples for confirmatory testing by Western blot, and given a scheduled appointment to return to the dental clinic within 1 week to receive confirmatory results from the counselor. Individuals with preliminary positive results continued to be seen by their oral health provider while they awaited confirmatory results. The counselor reported the names of persons testing preliminary positive to the New York City Department of Health and Mental Hygiene (DOHMH) public health advisor assigned to Harlem Hospital. For individuals who selfreported a previously known HIV diagnosis, counseling and testing was offered for verification and their names given to the DOHMH public health advisor for confirmation of prior known HIV infection. If the known HIV-infected individual was not currently linked to care and desired to establish care, the counselor accompanied the patient to the hospital's outpatient HIV clinic to schedule an appointment.
Patients with positive confirmatory results received further counseling at their return visit with the counselor, were escorted from the dental clinic to the hospital's outpatient HIV clinic, and given an appointment with an HIV care provider. The counselor completed the required paperwork for partner notification, which was then submitted to the DOHMH as per protocol.
Outreach for persons with confirmed positive HIV test results who did not follow up for receipt of their results was conducted via mail and phone calls by the Harlem Hospital HIV counseling and testing staff. If no response was obtained after three repeated attempts via outreach letters and phone calls, a case worker was assigned to locate the individual lost to follow-up. In parallel with the HIV counseling and testing staff's efforts, the DOHMH public health advisor assigned to our hospital also attempted to contact individuals who failed to return for confirmatory results in order to inform them of their results and to link them to care. 
Results
From March 1, 2008, to December 31, 2009, the dental clinic treated 8006 patients who were eligible for HIV testing, totaling 17,351 clinic visits. Through this dental clinic-based rapid HIV testing initiative, a total of 3864 HIV tests were performed during the study period representing 3565 unique dental patients and 97.6% of eligible dental patients approached for testing. Given the time required to counsel and test patients, the counselor tested approximately 10 dental patients per day.
Mean age of those tested was 38.5 AE 14.3 years (range, 14 to 91). Of those tested, 47.1% were female, 75.5% black, and 20.6% Hispanic (Table 1) . Regarding marital status, more than two thirds (68.9%) of persons tested described themselves as single. Tested individuals were predominantly publicly insured (45.7%) or uninsured (43.7%). Self-reported risk behaviors among those tested included 73.5% with recent unprotected heterosexual intercourse, 4.6% with recent or previous injection drug use (IDU), and 2.6% who identified themselves as men who have sex with men (MSM).
Of the 3565 individuals tested, 19 patients (0.53%) were newly diagnosed as HIV positive. Mean age for these 19 patients was 38.3 AE 14.7 years (range, 20 to 61) ( Table 2) . Males comprised 84.2% (16) of the newly identified cases. Prior to testing HIV-positive, 9 of the 19 newly diagnosed individuals (47.3%) had at least one or more prior visits to our institution within the past year and had not received an HIV test including 5 individuals with emergency department visits, 3 with medicine clinic visits, and 2 with dental visits.
Fifteen patients (78.9%) confirmed positive were linked to HIV primary care at our facility. 2 BLACKSTOCK ET AL.
Discussion
Individuals at risk for HIV may be more likely to seek regular care from an oral health provider than from health care providers in settings that offer HIV testing.
2 Consequently, HIV screening in dental clinics provides an opportunity to reach a high risk population. 2 In our rapid HIV testing initiative, dental patients demonstrated high acceptance rates to counselor-based HIV counseling and testing. The program identified 19 previously undiagnosed individuals as HIV-infected during the 22-month study period. The majority of these newly diagnosed individuals were linked to HIV care and treatment. A greater proportion of these newly identified HIV-infected persons (40%) received a concurrent diagnosis of AIDS compared to the city-wide rate (25%). 5 Moreover, despite having one or more visits to the hospital in the past year, almost half of newly diagnosed persons had not received an HIV test during that time period. Central Harlem's HIV epidemic mirrors the national landscape, in that, increasingly, HIV in the United States disproportionately affects low-income, minority populations in urban areas. 6, 7 Based on the patients' self-reported risk factors, Harlem Hospital's dental clinic-based rapid HIV testing initiative reached an at-risk population. More than two thirds of dental patients who received an HIV test described themselves as single and nearly three quarters reported recent unprotected heterosexual intercourse. The confluence of Central Harlem's high HIV seroprevalence with its high rates of poverty, incarceration, substance use, and sexually transmitted infections, may place even individuals engaging in normative sexual behaviors, such as unprotected sex in the context of a stable relationship, at risk for HIV. [8] [9] [10] [11] With respect to IDU, in the general U.S. population, the fraction of individuals who report ever injecting drugs is approximately 1.5%.
12 Among the dental patients tested in this initiative, the rate of self-reported recent or past IDU (4.6%) exceeded this rate considerably. The proportion of dental patients tested who self-identified as MSM parallels national data. 13 HIV incidence among MSM continues to increase, particularly among MSM of color. 6 MSM represent half of all new infections annually and account for the highest burden of undiagnosed HIV infection. 6, 14 Given that at-risk individuals may be missed by risk-based HIV testing, routine HIV testing in conventional and nontraditional health-care settings, such as dental clinics, has been promoted as an approach to increase opportunities for early HIV detection. [15] [16] [17] Approximately one fifth of individuals who are HIV-infected in the United States are unaware of their status. 18 In particular, the burden of undiagnosed HIV infections disproportionately impacts African Americans, among whom nearly half of HIV-infected persons are unaware of their status.
14 Individuals with undiagnosed HIV infection may be unknowingly responsible for over 50% of newly transmitted HIV infections. 19 Early HIV detection and linkage to care and treatment are associated with improved health outcomes for individuals infected with HIV and is cost effective. [20] [21] [22] Furthermore, knowledge of one's current HIV status may prevent further HIV infections since HIV-infected individuals aware of their status have been shown to decrease risky behaviors. 23 Various models for rapid HIV testing in the dental setting have been suggested, including counseling and testing performed by the oral health provider, by a member of the dental staff such as a dental assistant, or by a counselor, such as in our initiative. 3, 4 The specific model will likely depend, in part, on the type of dental practice (i.e., private practice versus hospital-based), financial resources and staff support available, and oral health providers' degree of comfort with HIV counseling and testing. If HIV testing is to be offered in dental clinics, access to HIV primary care is essential to ensure linkage to care and treatment. Issues of training, handling of confirmatory results, and reimbursement for HIV counseling and testing will need to be addressed as well.
Limitations of this study include that it is based on the performance of a single site located in a high HIV prevalence community. Consideration of the background rate of undiagnosed HIV infection should be carefully weighed in decision-making with regards to offering routine HIV testing in low HIV prevalence areas given concerns about cost and test performance. Yet, even in low-prevalence areas, studies demonstrate that routine HIV testing is cost effective. 21, 22 Paltiel et al. 23 concluded that routine HIV testing is costeffective when the prevalence of undiagnosed HIV infection in the population is at least 0.2%. Another potential limitation of the study relates to the cost of testing for patients. As most individuals served by the hospital's dental clinic are publicly insured or lack insurance, the clinic provided testing at no additional cost to patients. It is unclear whether a copayment or fee would have dissuaded patients, in particular, those at high risk, from being tested. Studies suggest that even small fees can discourage use of preventive health services. 24 Dental professional societies should consider encouraging oral health providers with sufficient resources to consider rapid HIV testing in their clinics. Opportunities may exist for oral health providers in private practice or those unaffiliated with a hospital or clinic offering HIV care to collaborate with HIV/AIDS-focused community-based organizations (CBOs). Dental professional organizations and CBOs can facilitate partnering oral health providers with CBOs that may be able to provide staff for HIV counseling and testing or assist in linking newly diagnosed individuals to HIV care.
Challenges remain in expanding HIV counseling and testing to sites such as dental clinics including ensuring that patients with preliminary positive results follow up for receipt of confirmatory test results and that newly diagnosed individuals are linked to HIV care in a timely manner. [25] [26] [27] We continue to evaluate new approaches to facilitate engagement and maintenance in care for persons newly identified as HIVpositive. The high proportion of individuals tested who selfreported recent unprotected heterosexual intercourse and a history of IDU underscores the continued importance of developing targeted risk reduction interventions. Missed opportunities for early HIV diagnosis persist, despite repeated health-care encounters. 28 Continued emphasis on expanding HIV testing to nontraditional clinical settings and nonclinical sites, such as CBOs, which can support testing and linkage to care is needed.
Routine HIV testing in dental clinics holds promise as a key component of early HIV detection and prevention efforts. Our results demonstrate that a counselor-based rapid HIV testing program with linkage to specialized HIV care can be successfully integrated into a dental clinic setting.
